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^fctwii QV XjMPianftlmtpum 

TtwrefDM, U w 08AT8AXA cunmf ef RasBrdoaB/CheBioal Are* Ro. 8 «•• eeittfaoted 
in tMO phuett PhUQ f «•• taa Burvoy of the 0USA8C and Fluuie ZI wis the 
•urvey ef the Banley Area. - • 

The findinga ef the 6U8ARC Area aurvey (oonduoted January • K ^ N79) ;• 
Mvealed ttie preaenoe ef heavy netal roBiduea en the Interior rurfaeea ef 
baildinga aa well ar t h t preaence of explosive reaiduea in the floor draina 
of fjBir buildings. Diis infonaation waa tranaaitted to OOL in June 1979 to 
proVide guidanoe for their renovation and deamlitim aetivitiea in the 
6USABC Area. 

The findinga of the Banl^ Area eurvey (eondueted Jta^at-ffevenber 1980) 
ahewed h e a ^ aetal reai Aiea to be preaent on the interior aurfaoea of all 
baildinga and in the aqueoaa diaohnrge of the aewer ayatea. Additionally, 
exploaive reaiduea were found on the interiors of aeveral buildings «)d 
aagaainea and in the water of aeveral powder wella draining two buildings. 
It ia reciM^nded that four buildingn, eight aagasines and all powder wella 
be deeontaBinated te reaove the potential explosive hasard. 
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BCBconvB son t t i f A 

lhe Basardons/Cheaicat Area Re. 2 o( the tOTaer 8e. louia Ordnance Plane 
(sajOp was aorveytd for axploaiva K A heavy aetal centaaieatloa. A porciea of 
tbis area vaa eecupied a» the (k>odfeTlew IS Ancy Reserve' Center (GUS&nC) frea 
19(0-1977 sad escd lot Afiqr Reserve operetions asd training; the reasioiag 
portion W M ocilittd by Raalay Industries, Inc. t r a m 1959*1979 for the 
asoafseturing ef txplesife aad pyrotechnic devices. The Departaent of labor 
( M L ) desires both tha CSSARC aod the Banley Areas for tbs aite of a Job Corpa 
Center. Tbe DOL had need lor tbe earliest pistible use ef the G08ABC Ares. 
Therefore, the U8A3II1U survey ef Rscsrdeus/CheBicsl Ares Re. 2 wss conducted 
in two phsses: fhase I was O e survey et chs COSARC m d Phase II was Che survey 
•f the Rsnley Araa. 

Tbe findings of Che GUSARC i u n » survey (conducted January-May 1979) 
revsaled che presence of hesvy aetal residues on che interior surfsees of 
buildings as well as tha prssanee of explosive residues io ths floor drsins of 
four boildists. This Ufocastlon wss trsnsaitted to M L in June 1979 to provide 
guidaace fnr their ranovstlon and deaelitiea activities in che €SMS£ Area. 

Tha fittdif^s of the Hanlqr Arcs survey (conducted Angust«Rovs«ber 1980) 
shewed hcsvy astsl residuss to be present ea the interior eurfaees ef all 
buildings and In Clui sqiMOus dlschsrge of chc sever syatea. Additionslly, 
explosive residuss were found en the interiors of severel buildings aad 
aagssines and is Che water of several povder welle (trsining two buildings. Ic 
is recooaeoded that four buildings, eight aagssines snd sll powdsr wslls be 
dsceacsainstsd Co rsnovs ths potentIsl explosive hsssrd. 
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•Rseardous/Chetrlcal Area Kr. 3 (S7.er> scree) cf tbc forusr 6t. Louis Ordnsnce 
Plant (LUI) ia di^oitcd by Departaent of Leber (ML) for use as t Job {!erps 
Training Center. This property is considered eseess to Aray needs. Ths OS Aray 
Texle aad Raaardous Materlsls Agency (USATHAMA) was requested to stody tbe 
projgprcy with respect to ascercsining Che "atatua of contaaination" and te 1 
detecaine the euitebility of the property for rele«se« 1 

The DSATRiMA prograa waa conducted in two phases due' Co DOL echedule S, ! 
cona iderac ions aad che Mquireaents ef sn Aray lesse wich Rsnley Induetriee. 
Redi phese consisted of three steps; historicsl review of property ussge, 
eurvey consisting of ssapling and cheaical analyaia, and data evaluation. 
During the period January through Nay 1979, a 1S.2 acre portion of tbe property, 
referred to ea the Goodfellow 08 Anty Ressrve Center (GUSARC) Aree, wss 
eurveyed. The rensining 14.(8 seres, referred to es the Renley Ares, were 
eurveyed during tha period Auguot-Rovei^r 1980. 

The following eeetlens of this docuaent describe the results ohtsined and 
Inf onset ioe gsthered by USATHAMA during its study of ths Rassrdous/Chenicsl Aree 
Ro. 3. Seccion II end Appendix A provide the authority for the prograa. 
Seeciee ZII pressnts sn cwcrview of the technicsl piugran conducted by USAXBANA. 
Section IV provides background inforaatlon, priaarily of a historicsl nsture. 
The historicsl inforastlon in this ssetion is extrseted froa an srchives sssrch 
idiich U8ATRAKA conducted; the ceuplete srchives sesrdi is st appendix B. 
Seetieos V sad VI sre deeeriptions of the eaapllng and anslysis efforts 
eondueted et the GUSARC snd Ksnley Aress, respectively. All analytical rcaulce 
as well ss Isborstory quality control data snd aethod descriptions for che 
analytical prograa are contained in appendices D, B, snd F. Conclusions snd 
recoaaendstieos ere found in sections VII snd VIII, respectively. Thie report 
bes been prepsred in two voltaass; voluae II conteins sppendlces A threu^ P. 

II. AUTHORITT. Authority for conducting this aurvey of the SLOP is conteined 
la: 

A. 1st Inderseaent, D8CI8HIP, DAROON, to RQDA letter (Deceieber 18, 1980) 
dsted Jsousry 17, 1979, subject: tnstsllstlon Restorstlon, Goodfellow DS Aray 
Reserve Center (Portioe ef Foraer Sc. Louis Ordnsnce Pleat), Missouri. 
(Decuaeet coatslned st appendix A ) . 

B. DARCOM Regulation 10-30, Nsy 22, 1979 Uhldi estsblishes Che m Aray 
TOslc end Rsssrdous Natsrisls Agsney snd its adssioe, 

C. Pedersl Begiatcr Vol. 4S, Ho. 209, Oct 27, 1980 teendaents co Reel 
gststs Rsndbeefc, Bubpsrt P - Dispossl. 

III. RiCKCtOUHD. 

A. Cenersl. SLOP is locsted within the city liaits ot St. Louis, Missouri 
(Pig 1). Thc sreS surrounding SLOP ie Cdooirrcisl, rssidentisl and industrisl. 
The USATHAMA progrsB sddreeaee only the 27.RB sere* coaprieinp 
Hasardous/Cheaical Ares Ho. 3 of the foraer e-.dnsncs plsnt. 
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Figure 1. Bt. Louit Onlsnos Plsnt snd vidnity depicting 

Hsnrdous/Chsmiesi Arss No. 2. 



R. Ristery. 

I. Rt. Louie Ordnance Plant Overell Fleet Operationa 

a. 1941-19S9 

^ (1) Ganerel; Construction was stsrted during January 1941 and wae 
eeapleted in Mey 1942. Initial production, however, aterted aa early as 
Deceiver 1941. During Horld Vsr ll, the 300-scre fecility wss operated as a 
Govemaeat-euned, contractor-operated (GOCO) plant for Che produceioe of sasll 

naunition (caliber .30 and .SO) and coaponaate for the lOSan ahella. 

(2) Major Contrecter Operetore; 

(a) The United States Csrtrldgs Coapsny (U. 8. Csrtridge), a aubaidiary 
et Olin Industries, operated thc saaMinition plsnt for suiBufscturs of sasll sras 
easRinicien and produced 67 aillion rounds. U. 8. Csrtridge occupied plsnts Ro. 
1 snd 2 (Fig 2). Plsnt Mo. 1 coaprlsed buildings in the I W eeries and plant 
Re. 2, buildings in tbe 2 M eeries. 

• 
(b) The NcQusy-Horria Manufsccuring Coapany opersted ths plent for 

asaufscture ef coieu for sasll e x v t aauinition snd produced eight billion eoree. 
HcQuay-Rorria occupied the 113 building series on che extreae south end, loceted 
eoaCh ef highway 70 en Goodfellow Blvd. nesr Hstursl Bridge Road. 

(c) The Chevrolet-nteII Division of ths Genersl Motors Corporetioa 
eperacad the shell plsnt for the aanufacture of lOSan shells. The faciliCy 
began production late in 1945 follewii^ the chsnge over frea sasll etas 
eaaunitien asnufscturing. The nuaber of shells produced is unknown. 

Following desctivetion of the plsnt in 194S, sll property snd buildings 
except ths NcQuay-Horris plant were transferred to the Seventh Service Coaaand 
for use %% sn adainistrative center for the Aray Service Forces. 

*̂ IR^S'lW. Froa 1945 to 1951 tht plsnt was utilised ss a center for 
SMiintsitting snd servicing records of the tl. 8. Aray Adjutent Genersl's Office 
snd the Finance Center During thia period the plent wss sdainietered by the 
St. Louis Adsiniatration Center under the jurisdiction of the Fifth Aray 
Regiei. On May 1, 1952 thc St. Louis Adainistration Center wss discontinued eed 
its function trsnsferred co SLOP. These functions consisted of Aray 
housekeeping eervicee to Aray Finance Center. Effective 1 Deceaber 1957 the 
SLOP wss placed in an inactive atatua. 

2. Hetardotia/Chewical Area Wo. 3, 1941-1945 

*' Cefte^sl. Accord ins (o infomation provided by s foraer eaployee, 
•agncaiua was uie^ in buildings 721A and B for trarcr bullet aanufacture. In 
building 3)4, on the rctreme aouth end, lead styphnate and possibly tetracene 
were used in the manufsLture of primers and several buildings were used for 
esplosive vising and stocSKe-
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^ ' Decentaaination. In 194S, flellewing deaetieatloa ef Bl0t» bttlldinge 
bevleg explosive centaialnatien wete deeoetaainated by tbe At^r (iOB reportedly la j; 
eccordeace wich ceBulacloae ef ttie Setety and Security Branch, Office, Chief ef 
Ordnance, Chieego. Bowever, eo recorda ase eveileble wbidi deacribe the 
procedurea eaployed or the reaults ohtsined in the decenCeaiiMCien proJecC. Ail 
special equipaent peculier Co Che producCloe ef aaall erae asBuniciee wae 
dec^red exceaa and recoaBended fer eerepping. All aulti-purpoae equipaent aea y 
aade evellable to Che Becenacructiee Finance Corporeclea fer diapoaiclon. ^ 

3. Basardoua/Cheaical Area Ro. 2. 1945"1959. Aa buildings were aede 
eveileble, cIhe US Araqr finance Center uaai chea for eleaarooaa until 1931. At 
Chat tlae the aree was reheblllteted tor sasll eras eaauniciea aaautaecure. T I M 
aechinery was instslled but production never coanenced. After Cbe Roreea 
Cooflict, the aechinery wss reaoved end disposed of. 

4. Bsssrdaus/Qwaicsl Aree Ro. 2. 1959-1979. 

e. Oenerel. Ranley Induatriea, Inc. (a aubaidiary ef RDI Precialoa 
Produces) lessed 14.68 scrss ef Rsssrdeus/Cheaicel Aree Ro. 2 et SLOP frea 
Septeaber I, 1959 to Augusc 31, 1979. In Che eerly I960*e, Che Ceodtellow IS 
Aray Reserve Cencer (GUSARC) wss sscsbllshsd on che reasieing 13 aeres of 
Rassrdoua/Chealcel Aies Ro. 2 (Fig. 3). Shown on ri|>ure 4 sre Cbe 
bnilding/aagssins/bunker nuabers ter Che etructuree in becb Che GUSARC and 
Banley Areas. 

b. Banley Indoetriee. Inc. (Ranley) QperaClene. 

(I) Menufecturing Operetloea 

Rsnley epereted equipaent eorsMlly required for Cbe aynCheele reeelvinB* 
drying, ecreening, aixing, leading, pressing snd cssCing ef explosives. Rsnley 
did considersble work ie the design ef explosive trslns and ceaponenta 
(Teble 1). Additionelly explosive ceaponente were leeded for cbe ailitery, and 
the Hational Aeronauticsl snd Spscs Adainistrstioe (RASA) (Tsble 2 ) . 

Most of Rsnley'e buildings wsre used for loeding detonstots sed prlaere 
sod for explosivs aixing (Tsbls 1). Rxplosives ware dried io aagesinee 219C, B, 
F, J snd a by leeving csns ef explosives (without lids) exposed, to Chs sir. 

Rsnley epsrsted s leed ssids reector In asgsslns 219g. Feed tenks were 
locsted juai outside the concrete wall. Two feed lines for the cenveyeece ot 
eodiua aside and lead nitrats ran vis ovsrhesd supports froa the tenks to Che 
reector (two puape were used). Ths tsnks, feed lines end reector heve beea 
reaoved. Table 4 liete thc buildings usage during Henley's lease. 

A list of coapounds whieh Hanley used is sho%Rt en Tsble 5. 

(3) Disposal Operetions. 

Hanloy used none of the ea ie t iqg euape or powder welle loceted eo the 
p r o p r t y . Paper »tt6 clothe contsainsted with exploeives were burned in the 
fcaaFacnr uf ZISC. Open burning of fsplosivea was a lso cnnduetftd in a sgs s ln s s 
7I9r mnil J . All olher eaplosives wastes wers t r snspor ted to Fort Leonard Vood 
(ur d iapoaat . 
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Deploy psrsehutes 

Blgh slcitude sounding gr^nsdes 



1RBLS 2 

Ranley Induatriea « 

txptoeiwe Oaapenenca leaded fer tbe Militery end RASA 

Delay cartridges 
Leeda 
Deteaatera 
friaare (eleccrie 
Bqalba 
Bxploeive Belca 
Activatera 
Beadb Init latere 
Bpeccieg chergee 
Reoacera 

delay) 

TABIE 3 

Ranley laduacriea 

Raildlnga/Magasiees le Vhlch loeding end Mixing of 

Explosives wsre Conducted 

220 

218A 

218B 

218C 

219A 

excepc bsseaeet All ro 

102, 104, 105, 106, 107, IDS, 109, 110, 111, 112, 113, 117, Itl, 
123. Delsy pewdsr losded in hsseaent under Rooa IDS. 

i:0, 113, lis, 119, 123, 125, 127, 128-1, 128-2, 128-3, 128-4, 132 

104 

Lesding of saokeless powdsr throughout 



TABIC 4 

HABlgy XnduttiiRs 

•Rtl4lRg Usggs 

OtRRr tlMR for LoRdlng gnd Mixing of Explosives 

\ 

B1di| 

218A 

E1S8 

SUC 

S19D 

tl9G 

219C. 
». f . 
J I M 

219E 

A l l • 
Other 
•aga-
i lnes 

A m . 

Al l roQK not l is ted on Tsble 3 

BesewRt 
0 

•RtSHKRt 

• 

(Tssge i 

Ron-ea^loslve storage 

Eo^ty es non-explosive storage 

Burning ef explosive contaailnated 
rags 

Mover used 

One t l ae loading of explosives 
fo r disposal during cleaiwp 
operations 

Drying o f explosives 

Lead azide production 

Storage of explosives In sealed 
conta lMrs 

ZIBA AAilnlstretlve 

*Fenc1ttg arrangeaenes In the 2 ^ area reportedly precluded both beneficial and 
non-oenefIcial use of aagazines 228A. B, C, 0 . G, N, 0, and P by Hanley 
Industries. The Goodfellow US Amy Reserve Center reportedly used these 
f ac i l i t i e s Interal t tent ly fOr storage of equ1(nent. 

10 



Maaley XadMtrles ^ i 
% i 

Otlllead • ^ ^ 

iaed Btyphnete 

Tetryl (2.4,6-Trlttltrepheeylaetbylnltraalaa) 

WBL 130 (tsaltlen aU) 

AIBO (Igeitlen ain) 

Block Powder 

Mia (Cycletetraaochylenetecranltraaine) 

m . 60 (Ignicien ais) 

PBTR (PenteeryChrIce Tecranltvate) 

Tetracene 

Silver eslde 

Sateless powder 

Trioitroresorciaol 

Dlssod in i t ropttene I 

Deley powder 

leed eitrete 

Sodiua eslde 

n 



tv. 8URVBT OVERVIRW. 

A. Hlseerical Sttidy. 

Deceuse Rsssrdoue/Oieaicel Aree Ro. 2 V M a perCien ot the foraar SLOP, 
It was nscssBsry to deteraine if the. property ie eenteaineced with explosives er 
othejp hassrdous asterlsls prior to piroceeding with eetions to dispose of Che\ 
property. As s firat step in the progrea an biatorieel investigstion was 
conducted. 

All eveileble records were seerched ia en ecceapc Co defiee ebe pasc 
opcracions whieh Cook place wichin che 27.88-acra aree. Thie efferC included 
eearching the following dectownt repositories: Rstionsl Pereennel Records 
Center, St. Louis, Nt>; Industrial Social Diviaion of Che RaCional Archives, 
Wsshington, DC; Vsshingtcn Mstionel Records Center, Sultlsnd, ND; Offices of Che 
Rensss City District Corps of Rngineers, Ransss City, MO; and Che Riatoricol 
Office ef the Aray Araaaent Resdlness Coaaand, Reck laland, II. 

In a further atteapt te gain Intotaetlen «i the operations Vhieh took 
place at the eite, old overhead laagery wae dbteined aad atudled. Thia 
Inforaatloa was ohtsined froa EPA's Viat Rill Faras Statioa at Vint Hill Faras, 
Virginis. 

Although s large aaeuttt of leforastion wss found, doeuasnts specific Co 
building and aagssine usage and decoataainetlon were not loceted. Several 
dociasente which would have been useful had been destroyed (Appendix B, psrsgrsph 
IV. B ) . Ittforostion eo buildlag ussgs snd psst decoetealnetlen efforts would 
heve been extreaely useful for: (s) tsiloriag the ssapling end enslysis 
efforts; (b) drswing conclusions shout the ststus of residosl coataainatloa 
within the ores with relstivsly little ssapling sod analysis dsta; and (c) 
allowing historical dsts snd chealcsl analysis dsts to function ss cross checks 
^ esdt other. 

Another aesna utilised Co obtsin inforastlon sbouC psst operetions wss 
personnel interviewa with current and fonaer eaployees. This technique produced 
eoae relevent inforaetion, however, Che inforastlon could eot be cerroborsted by 
other sourcsa. 

Over s 20 yeer period beginning in 1959, Henley leduetrlee. Inc., lesssd 
a 14.68 acre portion of Hasardous/Cheaicel aree Mo. 2. During thie period 
Renley aanufectured exploaive devices. Hanley peraonnel were contacted to 
aacertain the building uaage during their leese. 

Results froa this first step of the progrea produced eoae iofoiastioo ea 
which buildings would likely be contenineted snd with Vhst astsrisls. Although 
the erehives search revealed thet renovation end deconteainetion operetione were 
conducted in the Hacardoua/Chcaical Area Ho. 3, there were no eveileble 
docuaents lAich deecribed the operations,-or the level te whidi decontaslnstien 
wae sctualIy arhieved. 

13 



B. Burray Bffert. \ 

Biatorical Infexaatioa ebinit Baaardaoa/Chaaieal Area Bo. 2 led te the 
develepaaoc et a table of potential cootaainanta for Vblch aaalydbs would be 
ceeducted. The tontSBinanta for the COSAK erea are aboan aa Table 6. The 
eoaber of contcainanta of ewBcem was expanded lor tbe Ranley Aree aurvey Co 
takvloto eecounc operationa oceorrlflB between 1959 end 1979 (Teble 7 ) . 

lefenaatieo pcavlded by Ranley personnel lad to the following 
conclusions: , 

1. Baaplas would hsve to be celleeted and aiuilyaed fer the potential 
cMttaeinanta liaeed on Table 7. 

2. The erees erpatential eontaainatlee tabulated en Table 8 would have 
to be aaapled. 

1. Heavy aetel conteatneciea wae ceaaidered co be unlikely in aose of 
che sMgeaines in chs Rsnley Aree es only a few of the au^eeinea were ueed by 
Ranley and then only tor che acerage of explesi*e and supply ice 

I 

4. Rsnlsy had sever ussd the powder wellu. '-he powder veils, unlike 
the other stntccures, did net have a SR aarbing ea thea. Therefore, the powder 
walla in tha Ranley Area were considsred ce heve a high potentiel tor containing 
explosive residues. 

In order to select the locetions for saaplitig, interior building 
coafigurstim dsts were coopered with dte available hiatericel iefocaacion. 
Provided ma Appsadix C is s dcscrlpcion of Chs verieus bulldii^ sed sMgsslnes 
which cosiprise Rsasrdous/Cheaicsl Ares Ro. 2. 

Ssapling snd snslysis tor che 60SMC Ares was partensed under contract 
by Battelle ColusAus Lsborsteries. Tbs ssapling effort wss conducted in April 
1979, snd Isborstory snslysis In Nsy 1979. Shortly thereefcer Che BOL 
representetivee begsn rsnovstlng portions of the property. 

Ssaplii^ snd snslysis ef chs Renley Ares wss inicisted August I960. 
This wss shortly sfter dccoatsalnstion procedures wsre sccotplished by Rsnley 
pereonnel in coaplicnce with lesse terainstion requireaente. Chealcsl snslysss 
were perforiMd in Septeaber and October 1980 with prelialnary results of ssist 
snalyses svsilsble in Bevcaber 1980. The ssapling sod chealcsl analysis survey 
of the Rsnley Ares was also conducted under coatrect by Battelle Colui^us 
Isborstoriee. 

The aurvey prograa conducted st Hsssrdous/Cheaicsl Arss Ro. 2 utilised 
etste-of-che-srt detection aethodolegy for explosives. This progrea included s 
cost effective ais of indicstor sprsys, thin Isyer chroastogrsphy (TLC) snslyses 
att4 analyses of select seoples by High Performsn-io Liquid Chrootetogrephy. 
Sanpling efforts focused on the ereas aost U^c to contein contsainstion. The 
ssapling end enslysis efforts were designed to provide dste vhich would fora the 

1) 



TABU6 

Potent U l CeetaaiHanss « ^ 

In the OBRARC Area, SLOT 

t,4,6-TrlnltroraBorclaot (etyphnie aeld (THR)) 
J 

OyctetrlMtbylenetrlnltaalne (RDX) 

2»4,6-Trlnltrotolttene (TMT) 

HItreglycerlne (HB) •• 

fenteerytbrlte TetrenltTate (PBTM) 

Microcellatoae (RC) 

lead Rty^nate (PbSty) 

tetraseae (TRTR) 

Cadaiute (Od) 

Cbcealaa (Cr) 

lead (fb) 

Msrcury (Rg) 



1AIU7 

foceneiel Conteataante 

in tha Hanlay Area, WUOf x 

2«4,1^Trlnitrotelaeae (THT) 

2,4- aed 2,6*Sloltretoltteae (HR) 

2,4,6-Trlnltre^nylaechyloltVaBltte (Tetryl) 

2,4,6-Trlnitreresorcleol (Bty^mic Aeld) 

Cyelotetrsaeehylenececranlcraalna (HM2} 

faeteerythrite Tettcnltrete (PBTR) 

lead Bcy^inate (Leed Belt ef ityphBie Acid) 

tecrasene (TBTR) 

Ricreglycerine (RG) 

RicreMllulexc (M) 

lead (fb) 

Silver (Ag) 

Riehel (Ri) 

Itercury (Hg) 

Chr^aicn (Cr) 

et is im (Cd) 

\ ^ 



tABLB B 

of ffeaatlat ftipleelve Oontaalaetioa 

Ranley Aree, BlOf 
\ 

Baildlng/Magaaloe Aree 

i 

220 

216 

81BB 

2t8C 

2ltA 

219C, B. J, R 

2196 

227B, I, P. 0 

226C, 6 

t29N 

Powder wella 

Sewer lines 

2270, R, N. R, J. R, 

G. F, E, D, C, A 

22M, f, R. D, S, A 

229L, H, M. J, K 
227T 

238 Ssries 

Soil 

Soils 

Vipt Tunnels 

Crewl Space* 

All 

15 r 

12 

1 rooa and besi 

All rooas 

fhrouRbouC 

Throughouc 

Throughout 

Throughout 

Throughout 

Throughout 

Throughuut 

nt 

Throughout 

Throughout 

Throughout 
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bssis tor s conclusion about the presence of contsoinsnts vhich would pose sn 
exploeives aafety haecrd. Indicator sprays wore epplied snd sweb sficples were 
collected for TLC enalyoio where pooitivc results w r e wbtcinod froa tho 
indicstor sprsys. Swipe ssaples were ussd Co check for Che presenee ef beavy 
aacal contaaination ea building interior aurfacea. Tbaaa aeaplea were then 
teken te tbe leboretory fer enelyaea by atoalc Abaerptioa Spaetroaetry. 

.,̂ _ Tba asaplieg ot tbe Goodfellow 08 Aray Reserve Ceeter (13.2 eeres) 
f ^ ^ Included saaplieg the interior aurfaces of 41 bulldlegs and eevee bunkers Cor 

beevy aetals snd explosives. Spot sprsys to detect tbe presenee ot exploslvss \ 
were extensively epplied on end eround floor dreitu and in eracka on floora and 
ceilings. 

The ssapling ot the Renley Ares (14.6> acres) ieeluded the eurvey of 
eevee buildings, 54 asgaalnaa and 28 powder welle. All buildings and tMgssinea 
were checked for heevy aetele end explosives oo ieterler well surfsees, ie and 
arouad floor dralnsj and le cracks end drop ceilings. Powder wells sad eewer 
llees wein esapled^eiMl eubjected Co snslyses for exploslvss eed heavy sMCale., 

C. Rvaluetion of Dete. 

1. RxploelvM Contaaiaatioe. 

Results ef the historicel study aad che eaapllng ead enalyale effort 
aare ussd te lofer the likelihood nf an exploslvss contaalnatlee problea; Resed 
es the historicsl survey of the GUSARC sres it wss believed chsC only e tew 
buildings would hsve possibly beea conteatneted. Aeelyticel dsta revealed ChaC 
building interior eurfaees were eot conteainated. 

In the Henley Ares, on che other hsnd, contasinstion wes deCecCod In 
seversl ef che buildings snd seas of ths asgsslees. Ths llkslihood ot 
contsainstion in this srss wss snich highsr becsuse of operetions conducted 
during Vorld Vsr II snd subssqusntly by Rsnley Industrlss. This eree also 
contsioed powder wells «dtich served ss drsinage euape for the buildlnge. 
Certein powder wells showed trsce levels of explosives le Che stsnding wscer. 

A third fsctor in tbe evslustion procees was ths coafigurstioa ef 
structures theaselves. Arees Vhere explosives could eccuaulste in quantitiea 
posing s ssfety hsssrd srs s concern. Building configurstions were etudied to 
deteraine if chere were euch erees. Pieces ot likely eccuaulstion were esaplsd. 
Bowever, areas such-as hollow tiles snd drop bsilings could eoC be reedily sed 
safely aaapled. 

e ' - • • - • 

>*.; 

In edditien Co eeapllog end enslysis the eurvey Included a vieual 
Inspectloe of the grounds, buildings and underground tunnele. During the 
vieual inspsctloo duLonstors wsre found behind BSF<ir.Uis 219R (theee were y ' ^ i ^ 
produced by Bsnley, Inc.) In spite of the fscc tbst Bsnley personnel bed elreedy 
clssoed up the ores. (Theee detonetors were rconved by Bsnley personnel in 
August 1980.) Inspection of Che buildings in the Bsnley Aree ladiceced Chae in 
aeveral casee interior building wslls were conetructed of hollow tile In Vhieh 
explosives asy hsve sccmulsted. 

• ^ ; « ' 

• • • : • ' : 
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t . Heavy Metals. 

Swipe sanples vere trten to ^ t a l n estlaates of heavy aetals levels on 
surfaces v i th in a given building. The results of saq>11ng and analysis surveys ] 
of the GUSARC and the Hanlqr Area shoved that heavy aetals (lead, aercury, ^ 
s i lver, nickel, cadalua, chroalula) were present on the building Interior 
surfaces. • 

Based en levels eeasured on building Interior valls Inferences can be 
aade as to the Ingestion hazard. On this basis several of the buildings are not 
suitable for release due to lead contaaination. With respect to occupational 
usage of the buildings, as Is planned by OOL, the deteralnatlon of a hazard ; 
depends on the future specific use of the buildings because the potential hazard ^ 
Is a function of the building use and the naount of aaterlal vhlch v l l l becoae i 
airbome as a result of that use. Air aonltoring during renovation and i 
occupancy would be necessary to assure compliance with OSHA Ha l t s . Air 1 
aonltoring of vacant structures as part of the survey prograa vas Judged not to ! 
be of sufficient value over swipe uf l^ l lng to warrant the additional expenditure 
of funds. 

0. Bate Nanageaent. 

Data collected In the f ie ld . I .e. , saapHng location, tFpe of Indicator 
spray applied, were logged on f ie ld data sheets. This Inforaatlon vas 
transferred onto USATHAMA sampling and analysis forms, aerged vith l^oratory 
analysis result data, validated by the contractor and submitted to USATHAMA. 
This data was reviewed and validated by USATHMM and entered Into the USATHAMA 
Dats Manageaent Systen where I t was lieyed to a coaputerlzed aap of the Hanley 
Area. 

E. Actions Interia te Study Ccapletlon. 

1. Stateaent for Use of GUSARC. 

The OOL requested that the GUSARC Area be aade available as soon as 
possible and that separate certifications be provided for each area; the GUSARC 
area f i r s t , with the Hanley area cert i f icat ion provided shortly thereafter. 

( f t 
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2. r .. f ^ 

•- f:c.. t;.~ c-.-.:? protea to eesuro 
;:, c : tl.- city c : £ : . l e u U . 

Fr i r - to r^ir^'-r Cr^'-tvr^f'r.. 

fr c -ire c r t t i r - v : : I M in June l̂ CO with rc-rcccntctivcr. of CCl., the 
Rcr.:iB C ' v 1 LL-lricC t : : . : cf ' i.7!;crr f.i.-I L.-tcte tLvlcioa, the Post Engineer 
for the Cr. Lcjis Arcs /. . , :• T: „ . - . , I^^riUy Ir.Zur.tric.: £-.:;! OSfi.TiL'J... atte;:;iir.R. 
TJ-.ie F-c : i r r v.-3 r'T:: f. (:> e;. ::.-;= c vj.r izT. cr t: .21; 

i in-
:y t ~ca 

tcc^.: eS «.;rk f •• ' i . . t'i.'j.Y.V:^ survey of the f:,-:r to l 
atci; (t) rr:.-:, :> frr I.^ trcccc to l'..c r.£r.lry /.rea via tbe brid^a c/cr 
Cos^Ullcv I:.jlcvcrJ (Tl:.. S ) ; c/J (c) £ctcr.:£u3 tbe acceptability of tbe 
gas line rcj:s vtiich w^s prc;:&scd by the DCli> 

^ ^ Dorics June l?rD, tZLTT.'-".'. recpaniei fcvcrc'jly to OSL'e reqcest to route 
^^Plges lire es e!!?v-n on Fic* 5 e::̂  cer.:urrt'd in D3L*s uee of Che access bridge 
ever Cos'frllou t3-.:leverJ prcvi;'.' tl:^: s CwCurity fence w&s installed so «9 to 
cetslly fccce off the p^ccncitlly C3r.ce::inetcd srca bordering the road between 
tbe access bridge snd the forcer & } f * i ^ Aras. 

'• i'̂ t!S-£r-'̂ '̂ *'-jr'*''?r*.«?!L**"* ^'i:''*'!.*!?** ^ *** vequeec ef M l , 
VSATCAK& pre^^:w^~a!r°i:.t.cVru. L.i,L7i6*̂ ,̂>;.;;Ĉ twr''tr.e Ksnley Aree bssed en Chs 
prellalnsry results obteined froa the survey conducted August-October 1960. Th« 
eCscus report, mbisitted te che US Aray Ksceriet Developswnt and Resdlness 

Readqusrtsrs iodiceted Chs followingt 

a. Rxplesive residues were presenc In a few powder vette aod In 
baildinga (ea walls, fleers, window sills), 

b. 9 a 9 9 f aetal reeldoee are preaent In aewer llnee aod on all bvUdlng 
iaterler ewrfecea. 
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V. coopysmRf ro ARNT RBSBHVR CBRTBR BDRVBT RAMPIBW ARD ARALTSIS. 

A. Cenerel. Mine aultiple-chaaber powder euaps^ seven bunkera and 41 
buildlnge ware eaapled tor heevy aecal and exploaive raaiduas. The ceapounda et 
iecereac are liaeed en Teble 6. BunaeriBOd on Teble 9 ia tbe GUSARC eaapllng 
prograa tor the eollection et aaaplea te be analyaed fbr explosives and heevy 
aeeela. 

'* Rnevy sttCala. The aaavling ter tieevy aetela waa accoapllehed by wiping 
ene eqoare iseter et surfece aree wich e een-inch diaaecer VhaCean Be. 541 fileer 
paper irtiidi wes vec wich e 5-6 al wacer/deCergenC aolucioa prior eo asapling and 
placed in a alp-lock plastic beg. Theae awipe aaaplea were analyaed for 
concentretiona of lead, chreaiua end cadaltm bv Induceively coupled pleaaa 
apeceroacopy (Appendix R, MsChoda Deacripcioao). Narcury analyses were 
conducCed uelog n ecoatc ebsorptien specCrophoCoaeCer aeChod. 

C. Rxploalvea. 

I. Spot Rprays. Frslialnsry evsluscion of Che presence ef eelected 
explosives was conducted by sprsying building surfsees with resgente uhich give 
poeItive color responses In the presence ef certein explosive coapounds. four 
different eprsys wete used to detect four diffeinii explosive clssses. Rach 
apray was applied te dlffereat locstions within a oae-aecer aquare area (wleh a 
suicable ineervel becweee apraya to prevene aixing ef epray auiceriale oe Che 
buildlag aurtaee). One hundred eed aevency-eeven epeC epreye were epplied in 
the buiUiege end bunfcere. 

2. Thin leyer Chreaacography. 

Five ssaples were collected with e cotton ewsb la buildings where 
positive rssctioos to the epot sprsys reeulted. Physicsl ssaplee (eludge and 
dust) were slso collected sad ceaposlted by building for enslysis using Chin 
Isyer chroastogrsphy (TLC). 

3. High Ferferasttce Liquid Qtrcastogrsphy. 

Vster ssaples froa sowder suaps tsera sxsained uelng high perforosnce 
liquid chroastogrsphy (HFLC). RPLC snslysee were else conducted to coafira the 
presence ef FETH end RC found ss s rssult of conducting ths TLC enslyses. 

Tl 
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2. Ifcyaicat Saaplaa. Hater aaaplea ware collected froa five aewar 
locations. Theae locetions'were eewers Vhlch dreined powder wslls, buildin8a> 
and aagaainas in both che GUSARC end Renley Arees. All Bovles were pieced in 
pre-waahed S M al brown gleas boccles, labeled, end reCumed ce tbe> laljoracolQr 
tor enelyaia. 

€. Rxploalvea. 

1. Bpoe Spreys. 

five different Indiceter epreys were used ie eech roea to deeeee five 
dtfterene explosive clsssee. Appendix D provides e full liscing of epoe sprsy 
resulcs es well es dslleeeclon of idilch explosives can be dececced with esch of 
the five spot eprey rssgenes. The spoe spray aaehedology ia deecribed fully ie 
Appendix f. 

Spray lececiettt included welle, dralea, venes, pipes, window sills, 
cellleg fixcuree, aechinery, shelves, sCslscClCes, snd floors. Subsequent to 
tbe eprey eppllcetion, esch loeetion wss outlined with e wsterproot iodslible 
asrker. Tiiese erees were nuabered (with the spot sprsy nuaber) and recorded on 
tha data aheeta along with the apray resulta. 0vi>r O M apot epreys were 
applied. Bach t o - m U a i five locatioaa for spot sptay spplicstion preselected. 
Only one spec spray was spplled to esch locstioa. 

Spec eprsying wss continued in esch rooa of esch building (asgssines sre 
buildings) until either ell five eprsys Bhowed negetive results at all 

Cha locetions selected for testing or until s positive respoose wss obteined to 
one ef the eprey resgente. Upon obtainaent of a positive, s swsb ssaple was 
collected for tha purpose of Isborstory snslysis to contlta the positive. 

The responaiveneaa of each sprsy wss chscked et leest ence esch dsy by 
sprsyieg swsbs Vhich hsd beea dipped into a 0.012 percent eolution of the 
respective coapound. The epreyed ewab was observed for the appropriate color 
change. Thia procedure constituted an analysis of stsndsrd ssaples. 

2. Swsbs. Swsb ssaplss were collected neer esch locstion where 
positive results were obteined with the indieetor eprsys. Cotton tipped ewsbs 
dipsd ia acetone i»ere ueed to collect theee ssaples. The ewabs were pieced in 
viels for subsequent coapositing by aagesine group or individual building snd 
Isborstory analysis by TLC and HPLC for sll exploeives listed on Tsble 7. 

3. Physical Saaples. A one liter wster ssaple wss collected froa each 
of 2S powtfer wells. The saaple was collected by sutoerging pre-washed, brown 
glaae cantainera helnw the surface and allowing the water to fill the bottles. 
Containers wi<rr ceppeS, roolett, and returned to the laboratory fer analysis. 
UF'wr aaaplea were alaa cnllectcd frua five sewer locations. 

D. Survey Sesults. 

i . Hravy Mi>t*l Cont emi ns t inn . 

Skip*' a a a p l r a f.tr hravy meto\ ana ly ie i i wrre r t m p o a i t e d by bui ldinK 
nuirlifr aritl r : n ^ a t t n r yr . 'up anil ar.* r fpu r l e ' t an mii riigramn per aquare w ' t e r 
' u g / a ' ) . Mi-avy a e t a l t o«ii etil t a t lt>n« raiisi-H I r i n b»>l'.w H e t e c t a h l e l imi t* tu 2H 
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147, 32, aad 102 v $ h ^ fer allver, i ^ ^ i , Rwrevvf, BBd cadalua, reopeeclvely. 
teed end chreaiua were tewed at ceoceatcatUHB, dka«a Mteeteble Itelta in all ef 
the bulldlnga (fig. B) eurveyed, Oeneentratieae of ckeoaiua ranged froa 26 eo 
315 ug/a*. leed ceneeetraeloBa ranged frea BOO te 22,200 ng/a*. Hagaslne 219B 
Vhlch heueed Benley*e lead aside reector (and V b U k « M tte only building in ^ 
Vhich the Blued tilee bad beea painted) bad Che blBbeet leed concencracioo. A 
Tbe overage leed ceneencratiea fer balldiaga la tbe Banley Area waa found to be 
ellgbtly teea than 6,0M ug/a«. An analytical aethod .for lead aside la net 
eveileble end therefore leed ceneencracleaa auac be abed to lefer che poaelble 
preaence of lead aside. 

Coneeetretleas/ef silver, aercury, «id chreaioa wers below deteceabla 
llaICa la ell eewqj^-eaaplea. Iaed coBeeeCretioea taaged froa balow dececcable 
ttelte to 230 ppb. Mlckel ceacentraclons renged frea below dececeeble llaiea Co 
l i s p p b . , , ..•...;,..;•., • : - : , • • ; : •;:..-^._;,;•• 

2. Bxploeive Coacaalnatlaa, 

Indiceter epot epraya ate eepeble of detectIOB Cbe preeenee ef 
exploalvea nicrice beaed eubacaecea above Che level of 0.4 ug/a2. Peeicive epoe 
epray reeulte were obeeined In buildlnge 2184^/2188, 21BC,219A, tl9D, 219C, and 
220. Peeicive epoe "pr^r ceeulca ware elee ebte'r*-* ia Che Collowing 
aagaaiaee: •/ 

tl9B 2278. •'•. •-••'; '••'-•:•!:/>'22Bf :•.'•-••" • 22ST 
219f •. 227J •.:-.-•••;. .,..̂ ;'-•̂ -..-•.2208 .:v • 229E • 
219B 227N • . - • . • • . • ^ • : - - . . y . . y . : - i g i m '-• ' 229H • 
219J " 2270;- :.--̂ -.\̂ -.v-:̂ :.;V/----' ItBf •-..--
2 2 U 228C . 

1 

Phyalcel aaaplee (ewsbe) Co checfc for lelee poeltlvee were collec^^ed 
froa all rooaa ia all bulldlegs snd sMgsslnae Vhich exhibiced e peeicive <r^c 
eprey resulc. Thsse physlcel eaaplea ware eeapoaiced by buildieg nuaber -d by 
asgsslns group ter addleIOIM.! snslysis using Chin Isysr chroascogrsphy I r r ) co 
diffsrentiete between poelclve reepoesee due Co Che presence of Incsrferi-'^ 
ascsrisls snd posUive responsss due Co Che presenee of exploslvss. 

Blgh Psrferasnce liquid ChrioasCOgrsphy (RPLC) wss used Co quenclfy f»a, 
es TLC wss ineffective in identifying this cos^ound. The ssnsitivlty of ;<..• 
RPLC aethod is three ordere of aagnltude greater then the aeas Itivity ef t « TLC 
aethod. Therefore, HNX was dstected in extresMly alnute qtuntitiee (O.OOf -
0.03 ug/ca') es ie the follewliq; asgsslnss: 219C, 219R, 227A, 227B, 2370. 338C, 
sod 23BF. 

TLC snd RPLC snslyses cenfiraed ths presence of explosives le buildings 
218A, 318B, 21SC, end 320. ,TLC end HPLC snslysss Also cenfiraed the presence of 
explosive conteainstion ia aagasinss 3I9C. 219R, f2?J, 227N, 2270, 338C ai 
32Sr. Hegat^e results were obtsinsd for tbs 226 snd 229 asgsslns serlea 

The ehsded srcss shown on Figure 9 indicSts the first floor rooas In Vhic^ 
esplosive residues were detected, the coaposite Ssaple tsken ir> the stsir ^̂ ll 
(leading to the baeeoent of building 318C ahowed s posltivo result for PETN id 
luo. 
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later eaa^ln froa tbe povder velle vere eeapealted lote nine aaaplea by 
building er aagaaine group (aavtaua et four eaaplea par coaposite). Rxplesive 
ceapounda vere net found in any of the povder well aaaplea above dbtee^able 
llalta except In those eeaples collected froa the powder wells which received 
effluent frea buildings 218A and 21BB. The coaposite ssaples troa these powder 
wells ceotelned 4.0 and 4.6 ppb of tetryl, reapectively. Ŝ  

Roaa et Che aewer eaaplea contained exploaive eoapounda In 
concent ret lona above the deteeti«i Halt of che aeCbod et enalyale. 

VII. coiremsKaB. 

A. Cenerel. Caapoalcing of eaaples by indivldusl building ie chose cssee 
Vhere Cbe buildlnge conesie asny rooaa or by aagaaine group was accoapllehed. 
Aaelyeee were lergely queliceeive in naCura. Sudi an eppreadi was eeceeeieeted 
by Che leek et hlaCorlcel Inforaaclon en che eecure ot cbe inecellacloa 
epereclona end daeoaeaalnaClon by cha eeed co conduce e cose effective eurvey. 
TtMretore, coneluelons, tor the aost psrt, srs drswe conceming the ststus of 
coetaaieetien of entire bulldlnga aad groupa of aagaalnee. Conclusions 
conceming specific focilities e m pressnCsd only whfm qusneiesclve enslyclcsl 
aethode w e m perCuraed en dleerete ssaples. 

8. Goodfellow DS Aray Reserve Center 

1. Beevy Metsl Reeidues. As tabulsccd en Teble 10 end shown en Pig. 6, 
hesvy BMCsl rasiduss srs preeene en che wslls of 27 buildiegs and aagasines. 
Due Co Che leek of Inforaaclon concerniag che hlscorlcsl uss of buildings, 
correlsclon becwsen building usage and aurvey msults Is not possible. The 
conceetret lens ef aetsls found on che InCerior bullding/asgssine surfsees sre 
eoC coneldered s problea. However, ehould chese reeidues becoae sirboroe, es 
iohslseleo hsssrd could resulc. 

'* Espleaivs Rssldues. All buildings, asgesines snd suaps were found 
CO be free of expleeive contsainstion sxeept for asgssines 232A, 3330, 333E, end 
233C. The floor dreins in these four asgssines were found to contein explosive 
residues. A correlstion between psst ussge end eurvey results is not possible 
due to the leek of Inforaetion concerniag the historicsl use of these aagasines. 
The levels of explosives srs tsr below the conceet ret ions mquired to present en 
exploelve hsssrd. 

C. The Rsnley Aree. 

1. Heevy Metsl Residuss. 

As tsbulsted in Teble 11 end ehown on Fig. B, hesvy oetsl residues were 
found on ell building snd asgesine interior surfsees snd in the discharge of the 
sewers. As aost of the Hsnley Arcs hsd been used (or prioer and tracer aiming 
(operations involving the use ef awtel based roapounds) these rceults coincide 
with the htsiorical building uaage. Thc higheat level ef all'heavy aetals 
analysed for in the survey was found in aagaaine 3198. This can be eiplaineo .y 
tl»e fact that the glated tile had been painted or by the fact that the Hanley 
Induatriee lead aside reactor waa operated in thie aagesine. 
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TABLB 10 

Goodfellow 08 AzvQr laaenre Center 

Survey flndinge 

BBlldina/MataBlBB findinga 

223A 4 B Interviewt Tracer Bullet Menufecturing. 

Survey I Beavy mtal raaldnaa preaent eo building 
surf Mea. 

234 toterviewt friaar aanufaeturing. 

jtorvey: Beevy aetel realdttas present en bailding 
snrlems. 

232A, C, B 4 B Raeorda 4 Inteivlevst Uae uahtMwn. 

Rurveyi Bxploaiva reaidii«>« present in floer dreins; 
Cesvyaetel msiduee present ee building surfsees 

2244, R, 4 C Records 4 Interviews: Use unknown. 

22U, R, C, D. R, 
end V; Survey; Ro heavy aetal or exploelve msidues pmsent 
230; 236F; 237R 
231J 4 L; 
2334, R, C, D. R, 
and P 

244; n i k i Records sitd Interviewst Use unknown 

232B, D, F, eed B; Survey; Heevy aetel residuss prssent oe buildlag 
231A, C, E, G, R, mnA surfsees 
F; 
24U. R, C, D, R, F, 
G, end R 

BOTE: Bulldli^ specific dscootsaInst ion Inferastlaa is net svsilsble. However, 
there is s mcord thst buildings hsviag explosive hsssrds were deeontsainsted in 
1945. 
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Tim 11 

HBRligf AFBB 

Sorvgy FlndlRgs^ 

Buildinas/Wagailwe 

220 

21BA, B and C 

EISA, D and 6 

23S 

219C and H 

2191 

2198, F , and J 

229 Series 

226 Series 

Findings 

hecords and Intorvlgvst (a) Usod for adnlnlstrative 

8ace l l M l - m S ) ; \h) Explosive laboratory (1959-
79). 

Surveyt Explosive and heavy aetal residues present. 

Records and Interviews; (a) Priaers and tracer 
aixing (1941-1945); (b) Loading and aixing of 
explosives (195g.l979). 
Survey; Explosive and heavy aetal residues present 
in buildings. Explosive residues present In povder 
vei ls iferalning 218A and B. 

Records and Intervlevs; (a) Prlaer end tracer aixing 
(1941-194b); lb) Loading of saokeless povder (219A) 
and adainistrative space (2190 and G) froa 19S9-1979. 
Survey: Heavy Mta l reslAies present. 

Records and Intervlevs; (a) Appears to be a garage 
1941-1945; (%| 1945-1979 not used. 
Survey; Mtoavy aetal residues present. 

Records end Intervlevs; (a) 1941-1945 use urdinown; 
(b) Open aTf ^y lng of explosives (1959-1979). 
Survey; Explosive and heavy aetal residues present. 

Records and Interviews; (a) 1941-1945 use unknown; 
(b) Lead azide production (1959-1979). 
Survey: Heavy aetal residues present. 

Records Red Intorvlews; (a) Opea air drying of 
explosives ( Z l ^ i and buming (In 219F and J) ef 
explosives (19S9-1979). 
Survey: Heavy aetal residues present. 

Records and Interviews; (a) 1941-1945 use unknown, 
(b) Storage of explosive end Iteas (1959-1979) 
Survey: Heavy aetal residues present. 

Records and Interviews; (a) Explosive aixing opers-
tions (1941-iwV; ibJ Storage of eKplosives In sealed 
containers (1959-1979). 
Survey: Heavy aetal residues present. 

\ 
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for 
*^5az1i^S 228A, B, C, 0, G. H, 0, and P wore reportedly used by ths GUSARC v 
Intermittent storcgs of egulpcant. Kcnley Ind'jstrles reportedly did not have 
access to ^ese icsscizlncs. 
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2. Rxplesive Residues, 

e. Rxploslvss - Generel. 

Rxplesive msidues w e m touiri en Che walla in bulldlnga (218A, 218B, 
218C aad 220) and aagssines (219C, 219R, 227J, 227M, 2270, 228C, 228F), ss well 

^ aa in che acsnding waeer preeent ia the powder welle draining buildings 318A snd 
* 216B. Ro explosivea were detected in che dischsrgs of che sewer eystea. 

b. 218 bulldinge. The presence of explosive reeidues in 218A, 21SB, 
. end 218C coincides with the exploelve loeding, aixing and dispossl operations 

idiidb w e m conducted in theee buildlnge frea 1941 to 1979. The preeence of 
tetryl lo buildings 218A snd 21SB ss well ss in the powder wells connected to 
Chess buildings leeds ta the conclusion thst the drsin linee froa these 
buildings to the powder welle else contein tetryl. The presence of drop 
ceilinge, wooden roofs, snd hollow tiles rsise the concem thst reeidues aay 
iMve accuauleted on top of the eellinge ead within the walle. 

c. Building 230. Th preeence ef explosive residues in this building 
is uaderstsndsble ss this waa Hanley'e exploaive laboratory. It la aaauaed that 
Che draina in thiH building w e m used for diapciing of eaall quantitiea of 
explosives. Building 230 hss s ceaent ceiling which would keep eny «cploaive 
realdues free entering the top ef che wall and aifting down throu^ end 
aeciaulating in the hollow tiles. 

d. Nagaaines 227E. P. G. H. J. R. L^ aod M. 

The results of ch'* analyses on physicsl ssaples collected froa aagasines 
227J and 327M show explosive contaaination (MNX snd Tetryl) to be present at 
aignificsnt levela. Ae theae two aagaainea are indicative of the contamination 
preaent in the group of aagasines, the group is considered to contain the saae 
leve: of conteninetion. The level found was cooaenaurate with the levels of 
cont iiainet ion found in buildings 318A, 31SB, 318C and 330. 

All of the asgactnee have drop ceilings and sre constructed of wood. It 
ia i trluded that :hese aagasines heve e high potential to contain explosive 
res'.'ues in the the walls and above the ceilinga. 

«. Ma^arinen 3190, 319H. 3370, 33SC, snd 328F. 

Theae giaiiaiines were found to contain trace anounta of HMX in reaiduea 
e a n p l f i i (rotn the magatine interiors. The levels were et least two orders of 
aar^ f^^ lower t̂ ian the levels found in other buildings and magazines (327e, F, 
C, h •', K, L, and **) . It is concluded that theae leveln are not sufticient to 
ôiii 4n espl(iui><n liasaid hut tl'.at low levela of esplosivea could be preot'nt . 
lr -. further ci>ni.-1ii'1r'il ilmt theao levels are indicat ivt- of the trace levflf< oi 
I .111 '-.nina! ion wMi.ti miv IH î rerient in all •>! Ihi iitagaeinea in the Hanlev Area. 

^ 1 
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f, Povder Bells. 

Tetryl vas found only In the vater In the seven povder veils draining y 
Mlldlngs 21BA and 218B. The sludge In thB povder veils could not be analyzed ^ 
for explosives as a suitable analytical wthod Is not available. Due to the 
presence of sludge In each of the 28 ^ d e r wells It Is concluded that explosive 
residues asy be present In the sludge In each povder veil. 

VIII. 1tecow»ndat1on8 

A. Goodfellov BS k r n Reserve Center Area 

1. Heavy Itetal Contaaination. Since there vere M standard for the 
Beavy aetal contaatnatiop rouno at tne GUSARC, It vas recosnended that the OOL: 

a. Conduct air aonltoring for (wavy aetals to assure coapllanoe vith 
OSHA standards; and 

B. Ssqple the liquid discharge froa the sever systca to assure 
Mopllance with the discharge standards of the d t y of St. Louis. 

2. Magailnes 232A, 232C, 232E and 2326. In regard to the explosive 
residues found in the noor drains oi' aagazines 232A, 232C, 232E, and 232G the 
folloving recooaendatlons vere provided; 

a. The floor drains sRould be scraped of all residue prior to 
CMnectIng the gutters to the flMr drains. 

b. Floor drains vhlch vlll not be used should be cleaned (to ensure 
that no large accuaulatlons of explosives are present) and then filled vith 
concrete. 

c. Pipes should not be velted onto existing pipes, rather, aolten lead 
packing should be used. 

d. Flaae producing aachlnery associated vith the renovation operations 
should be operated outside of 1 ^ aagazines. 

B. Hanley Area. 

1. Heavy Metal Contaialnatlon. As the buildings and iaagazlnes In the 
Hanley Area wi l l be demolished, tiw levels of heavy aetals found on the 
bulldlng/nagstlne surfaces should pose no problea. Air aonltoring or ti» use of 
respirators during rip-out operations Is recosmended. The l iquid discharge froa 
tht sewer system should be sanpled to assure eoapliance with the discharge 
standards of the city of St. Louis. 

2. Buildings 218A. 218B. 218C. and 220. These buildings should 
be flashed TcbntTderation could be given to the possibility of chenically 
neutralizing building 220, however, flashing Is the reconraended decontamination 
procedure). In oider to avoid haiardt associated with airborne asbestos, fil l 

S ^ 



asbestos aaterials oust be rBaovod prior te buming. The drain linos leading t^ 
the powder vei ls draining buildings 216A and 21BB should be rcaoved and flashed. 
The drain lines froa building 220 to tiie sever aaln should also be reaoved and 
flashed. 

3. Magazines 227E. F. 6. H, J . K. I . and M. The aagazines In this 
group should be flashed prior to denoiition. Al l asbestos aaterials oust be 
reaoved prior to humino to avoid generating an asbestos Inhalation hazard. 

4. Reaalnder of Hanlay Area. 

a. Renovation and deaolItion operations Involving a l l other aagazines 
and buildings In the Hanley Area should be conducted vithout the use of spark or 
flsae proihiclng aachlnery. All vork In the Hanley Area should be carried out 
under the vildance of a safety off icer and v i th the understanding that 
undetected levels of explosives aay exist. 

b. All drain lines should be cleened and f i l l e d v l t i i concrete. 

c. Access to the Hanley Area should be controlled unt i l a l l 
^cont«Blnat1on/deaolItion vork Is conpleted. 

C. GofMiral. The following recooaendatlons are applicable to tsth the 
Goodfellow uS Anqy Reserve Center Area and the Hanley Area. 

1. All wort In these areas should be overseen by perso knowledgeable 
of the contaaination. 

2. Personnel Involved In decentaaination act ivi t ies should rot work 
alone. 

3. A coaplete record of al l decontanlnatlon actions shoult^ tie 
aalntalned In order to verify the adequacy of the decontanlnatlon. This record 
should Include numbers and naaes of denoiItion techniques eaployed. 

4. Flaae producing devices should not be used before decontamination. 

5. Standard operating procedures (SOP's) should be prepared for al l 
operations conducted In ^ e contaalnated portions of SLOP. An exaaple of such 
an SOP Is found at Appendls G. 

6. All powdsr wells and smî is containing sludge should be drained of 
their contents and the suaps and wells should be flashed. 

7. Flashing entails subjecting the potentially contaminated surface to 
a hot f ire In ordpr to destroy the enploslve material. In the case of the 
bui ld ings, fflsgailnes, drain l ines , sumps, powder wel ls , and sludges from the 
powder wells at SLOP for which f lashing fs reconmended, " f lashing" can only be 
achieved by tntal burning. ( I t Is noted that solvents and stean cleaning f e 
considered vt fect lvp drcontamlnatlon procedures only when coaplete Inspection 
can be given to a l l surfaces to assume decontamination has occurred). 

H. i.hould ofien burning of buildings and magazines pose a proMem 
because of th*- Ideation of SlOP, a leihnlque i^ ich has been used >uctessfuny I j 
a thartofl l f i f e . This technique produces a high temperature, controUed burn 
wilh far less siiofe and flame. 

3(p 



'^••""^I'.'r. 

" ^ " ^ • ' -—* . t ta fcLy ^*»\" • ' 

" " • i . „ . ^ " " " • • ~ ' - " • « - . . . . . . 

' • ' " . ItM. • " ' * - « St. a " « «,, ̂  * * • 

' 'oraer gt , 
15 

i y \ • . : y . .r' 

• : ' ] ^ . . 

^ ' ^ ' - • . • - ' . ' . . • • . • • • • . • y y - . - r . - ' - . i f >•»-

,•^x•••nv.^%v*..'xsi:v••.^.-.^ 

'-?.^t i^^:v^ 
W i ' / ' v . . ••.-: 

.J • ' - • • • • . / • ' . 

t . : ^^-

^ 1 ^ 



f.— -̂-̂ . 

RIFEIICICES (CoBt*d) 

S e t t e r froa ORXTM-FS, USATHAMA to OBCIS-EP, DARCOM, IS Jun 79, subject: 
Survey of 13.2 Acre Arte of Goodfellov US Aray Reserve Center (Portion of 
Foraer St. Louis Ordiance Plant), Missouri. 

Heoorandua for Chief, Field Systeas Division of USATHAMA, 21 Jun 79, 
subject: Meeting vith Departaent of Lator Conceming Results of Goodfellow 
Reserve Center Contaaination Surv«iy. 

, Departaent of the Anqy Peralt to Other Federal Govemaent Departaent or 
Agency to Use Property on US krwv Reserve Center Ho. 4, St. Louis, 
Missouri. Peralt Ho. 0ACM1-4-79-S46. 

. HenoranduM for RKord froa DRCIS-A, DARCOM, Nay 80. subject: Meeting 
Between the US An^f and Departaent of Lator Conceming USARC (Goodfellow), 
St. Louis. 22 May 80. 

. Letter froa ORXTM-FS, USATHANH to ORCIS-A. DARCOM, dated 30 Jun 80, 
subject: USARC Goodfellov, St. Louis, MO; Hanley, Inc. Foraer Lessee 
(14.68 acres); Portion of Forner St. Louis Ordnance Plant. 

. Letter froa ORXTH-FS. USATHAMA to ORCIS. DARCOM, 10 Oct 80, subject: USARC 
Goodfellov, St. Louis, MO; Hanley, Inc. Foraer Lessee (14.68 acres); 
Portion of Foraer St. Louis Ordnance Plant. 

, Letter froa DRXTH-FS, USATHAMA to ORCIS-A, DARCO>; '~ Hov 80, subject: 
Hanley, Inc. (Foraer Lessee) Area of Foraer Goodfellov US Arsy Reserve 
Center (Portion of Foraer St. Louis Ordnance Plant), St. Louis, Missouri. 

l|^ndorse«ent, 9 Jun 81, to letter, ORXTH-FS, USATHAMA, 19 May 81, 
soBTect: Request for Reviev of Draft Report of Survey of Hazardous/ 
Chemical Area Ho. 2 of the Foraer St. Louis Ordnance Plant. 
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DISTRISDTIOH: 

DRXTR-CS 

Defcnee legiatica gtudiaa leferaatlen Bxchenge 
US Aray Legiatica Nanag^nt Center 
fort Lee, VA 23801 

Defenee Tccheical Inforaetion Ceeter 
Caaeroe Statioa 
Alexandria, VA 23314 

08 Aray Hater lel Devel^aenC and Beadineas 
ATTH: DRCIS-BR 
5M1 Eieeahower Aveeue 
Alexandria. VA 22333 

BQOA (OAER-KM-C) 
Vashingten, DC 20314 

Diatrlet Beglneat 
Real Bstste Div, OOB 
Rensss City, NO 64101 

ft. Uonsrd Vood fsclliCy 
Engineering Activity 

210 B. I2th Street (Rooa All) 
St. Louis. NO 43101 
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2 copies 
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1 copy 
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